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Abstract 
Interactive learning media plays a crucial role in enhancing students' conceptual understanding 
through engaging, multisensory material presentation. This systematic literature review examines 
the impact of interactive learning media on students' comprehension of food chain concepts. Using 
the PRISMA approach, we analyzed data from Elsevier (Science Direct) indexed articles (Q1-Q4). 
Analysis of eight selected studies reveals that interactive learning media significantly improves 
students' understanding of food chain concepts through several mechanisms: enhanced content 
knowledge via dynamic food chain models, improved learning outcomes through intelligent 
environments providing cognitive-affective feedback, better comprehension of food web 
complexities, and increased engagement through virtual laboratories and multimedia platforms. 
Implementation challenges were identified, including technological infrastructure requirements and 
teacher training needs. Two primary barriers emerged: inadequate technological infrastructure and 
insufficient teacher preparation for effective media integration. The findings demonstrate that 
interactive learning media effectively enhances food chain concept understanding while identifying 
critical areas for improvement in implementation. This review concludes that strategic integration of 
interactive learning media in food chain instruction can significantly enhance student engagement 
and conceptual understanding while highlighting the importance of addressing infrastructure and 
training needs for successful implementation. 
Keywords: Interactive Learning Media, Understanding Science Concepts, Systematic Literature 
Review 
 

Abstract 
Media pembelajaran interaktif memainkan peran penting dalam meningkatkan pemahaman 
konseptual siswa melalui presentasi materi multisensori yang menarik. Tinjauan pustaka sistematis 
ini mengkaji dampak media pembelajaran interaktif terhadap pemahaman siswa tentang konsep 
rantai makanan. Dengan menggunakan pendekatan PRISMA, kami menganalisis data dari artikel 
terindeks Elsevier (Science Direct) (Q1-Q4). Analisis dari delapan studi terpilih mengungkapkan 
bahwa media pembelajaran interaktif secara signifikan meningkatkan pemahaman siswa tentang 
konsep rantai makanan melalui beberapa mekanisme: peningkatan pengetahuan konten melalui 
model rantai makanan yang dinamis, peningkatan hasil pembelajaran melalui lingkungan cerdas 
yang memberikan umpan balik kognitif-afektif, pemahaman yang lebih baik tentang kompleksitas 
jaring makanan, dan peningkatan keterlibatan melalui laboratorium virtual dan platform multimedia. 
Tantangan implementasi diidentifikasi, termasuk persyaratan infrastruktur teknologi dan kebutuhan 
pelatihan guru. Dua hambatan utama muncul: infrastruktur teknologi yang tidak memadai dan 
persiapan guru yang tidak memadai untuk integrasi media yang efektif. Temuan ini menunjukkan 
bahwa media pembelajaran interaktif secara efektif meningkatkan pemahaman konsep rantai 
makanan sambil mengidentifikasi area penting untuk perbaikan dalam implementasi. Tinjauan ini 
menyimpulkan bahwa integrasi strategis media pembelajaran interaktif dalam pengajaran rantai 
makanan dapat secara signifikan meningkatkan keterlibatan siswa dan pemahaman konseptual 
sambil menyoroti pentingnya menangani kebutuhan infrastruktur dan pelatihan untuk implementasi 
yang sukses. 
Keywords: Media Pembelajaran Interaktif, Pengertian Konsep Sains, Tinjauan Literatur 
Sistematis 
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INTRODUCTION 

Understanding concepts in food chain materials is a typical material in science 

learning in elementary schools. However, the application of the concept of food chain 
materials has experienced obstacles and challenges that result in pleasure in 
understanding the concept. According to (Atun & Latupeirisa, 2021), students often 
have trouble connecting the components in the food chain and understanding the flow 
of energy within them. Moreover  (Mutiara et al., 2024) found that many students 
experience misconceptions in identifying producers and consumers in the food chain.  

Several key theories underpin the importance of interactive learning media in 
concept acquisition. Research by (Clark & Mayer, 2016) posits that students learn 
more deeply from combined words and pictures than from words alone, suggesting 
that interactive media can enhance the mental construction of food chain relationships. 
This aligns with research showing students often struggle with connecting food chain 
components and understanding energy flow (Atun & Latupeirisa, 2021). 

Constructivist Learning Theory, as developed by Piaget and elaborated by 
Vygotsky, emphasizes that learners actively construct knowledge through interaction 
with their environment. Reseach by (Jonassen, 2000)  theory of Constructivist 
Learning Environments specifically highlights how technology-enhanced 
environments support knowledge construction through manipulation and observation. 
This theoretical framework supports the use of interactive media for visualizing 
complex ecological relationships. Social Cognitive Theory (Bandura, 
1986)emphasizes the importance of observational learning and modeling, which 
interactive media can facilitate through dynamic demonstrations of food chain 
interactions. This is particularly relevant as research by Mutiara et al. (2024) 
demonstrates how interactive modeling improves conceptual understanding. 

The Theory of Multimedia Principle (Clark & Mayer, 2016)) suggests that 
learning is enhanced when learners engage with material through multiple sensory 
channels. This theoretical basis explains why students show improved comprehension 
when interacting with multimedia representations of food chain concepts compared to 
traditional instruction methods (Nahar et al., 2022). Additionally, the Technology 
Acceptance Model (Davis, 1989) provides insights into how students and teachers 
adopt and utilize educational technology, which is crucial for successful 
implementation of interactive learning media. This theoretical framework helps explain 
why some technological interventions succeed while others face resistance. 

In addition, several other obstacles have also been identified from several 
factors, namely first, teaching methods that are still dominated by conventional 
approaches such as lectures and memorization, which do not involve students actively 
(Nahar et al., 2022). Second, the lack of visualization and interactivity in the 
presentation of food chain materials, so that it is difficult for students to imagine the 
processes that occur in real ecosystems (Pinto, 2019). Third, the limited use of 
technology in science learning at the elementary school level, even though technology 
can help students understand abstract concepts better (Rosen et al., 2024). This gap 
in understanding needs to be addressed because the concept of food chains is the 
basis for understanding more complex ecosystems. If not handled properly, this can 
have an impact on students' ability to understand broader environmental issues in the 
future. 

 One of the solutions that researchers can offer to overcome this problem is to 
use interactive learning media. Interactive learning media is a material delivery system 
that combines various types of media such as text, images, animations, and videos 
that can be controlled by users (Barracks, 2024). The use of interactive media in 
learning can increase student motivation and engagement so that the understanding 
of concepts becomes better. 
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Several previous studies have shown the effectiveness of the use of interactive 
learning media in increasing students' understanding of concepts. For example, 
research by (Mutiara et al., 2024)found that the use of smartphone-based interactive 
multimedia can improve students' 21st century skills including conceptual 
comprehension. However, the research is limited to middle-level students and has not 
specifically addressed the concept of the food chain. Moreover (Huang et al., 2022) 
also reported that STEM-based learning programs utilizing interactive technology can 
increase students' interest in science. However, the study has not specifically 
examined its impact on the understanding of the concept of food chain in elementary 
school students. So it still has limitations. This research will provide an opportunity for 
the latest research to cover previous research.  

Based on the above statement, a systematic analysis is needed to analyze the 
impact of the use of interactive learning media on the understanding of the concept of 
food chain in elementary school students. The Systematic Literature Review (SLR) 
research method was chosen as the research method because it can provide a 
comprehensive synthesis of empirical evidence from various primary studies that have 
been conducted. The urgency of this research stems from several critical factors. First, 
there is an emerging ecological literacy crisis where students' understanding of 
ecological concepts like food chains is crucial for developing environmental awareness 
and sustainable decision-making capabilities. Current traditional teaching methods are 
failing to develop this essential ecological literacy. Second, today's students, as digital 
natives, increasingly struggle to engage with traditional teaching methods, while 
teachers often lack the tools and training to bridge this pedagogical divide effectively. 
Furthermore, international assessments consistently show declining performance in 
science comprehension, particularly in ecological concepts, highlighting the urgent 
need for more effective teaching approaches. As climate change threatens global 
ecosystems, understanding food chains becomes crucial for comprehending 
environmental impacts and adaptation strategies, making effective teaching methods 
increasingly vital. 

This study aims to evaluate the impact of the application of interactive learning 
media on food chain concept understanding materials based on previous studies that 
are relativ. Then the researcher provides research questions to guide the research 
article as follows: 
1. What is the impact of the use of interactive learning media on students' 

understanding of food chain concepts? 
2. To what extent can the use of a dynamic model of the food chain improve students' 

content knowledge? 
3. What are the main challenges in the implementation of interactive learning media 

for the concept of food chains in schools? 
 

METHOD 
This study uses the Systematic Literature Review (SLR) method to review and 

analyze literature related to the impact of the use of interactive learning media on the 
understanding of the concept of food chain. The SLR protocol refers to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to 
ensure a systematic and comprehensive review(Page et al., 2021) 

Article selection criteria include inclusion criteria: (1) Publication in Scopus Q1-
Q4 indexed journals; (2) A study on the implementation of interactive learning media 
in teaching the concept of food chains; (3) Research that presents results, evaluation 
methods, or impacts on the use of interactive learning media; (4) Articles in English; 
(5) Published in 2020-2024 (considering the topic so that the latest is still valid). 
Exclusion criteria include: (1) Non-primary research review articles; (2) Conference 
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proceedings; (3) Articles are not accessible/paid; (4) Articles outside the field of 
education, science and technology, education. 

The literature search was carried out through the Scopus and sinta database by 

considering its reputation as a highly reputable source in the field of education 
(interactive OR "hands-on" OR participatory OR engaging), AND learning AND (media 
OR technology OR "digital tools") AND ("food chain" OR "food web" OR ecosystem) 
AND concept through the Scopus database. The reference selection process uses 
Mendeley software. 

The data analysis technique in SLR adopts a thematic-based narrative synthesis 
approach. Every article that passes the final selection will be read thoroughly. The 
analysis process begins with an in-depth reading of each article to understand its 
context, methodology, and key findings. Furthermore, the relevant information of each 
article is coded according to the predetermined research questions, covering aspects 
such as the implementation of interactive learning media, the impact on the 
understanding of food chain concepts, factors affecting effectiveness, and 
implementation challenges. 

The coding that emerges from the various articles is then grouped into broader 
themes that align with the research question. These themes are organized into a 
coherent and comprehensive narrative, answering each research question with the 
support of evidence from the analyzed articles. Finally, based on this narrative 
synthesis, a general conclusion is drawn about the impact of the use of interactive 
learning media on students' understanding of the concept of food chain. 
Through this analysis process, the study aims to analyze the effectiveness of the use 
and potential of interactive learning media in improving students' understanding of the 
concept of food chain, based on relevant research in the Scopus database. The 
process of filtering articles will be presented using the PRISMA flowchart in Figure 1 
below: 

 
Figure 1. PRISMA Research Flow Chart Interactive Media 
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     Before entering the analysis based on the research question, the researcher wants 
to see the relativity and distribution of data from the final paper which is identified as 
follows; 
 
Sample of artificial data distribution: 
Relevant research generally involves students from the elementary school to college 
levels. (Nurkanti, 2024)involving grade XI MIA-7 students at SMA 20 Bandung, 
Indonesia, who studied biological concepts including food chains. (Pearce, 2020) The 
focus is on fifth-grade students learning about ecosystems, which includes the concept 
of the food chain. (Andrade et al., 2023) Researching 182 students in food science 
courses that might address the food chain in the context of the broader food system. 
The most commonly used methods: 
The research methods used vary but all aim to assess the effectiveness of interactive 
media., For example, from (Nurkanti, 2024) using a pre-experimental design to 
evaluate the learning impact of MIVI (Multimedia Interactive Visual). Research from 
(Pearce, 2020)Adopt a qualitative approach with reflection and discussion to assess 
students' understanding through dynamic models. Research (Andrade et al., 2023) 
Apply a mixed methods approach to analyze the impact of multimedia on concept 
understanding and cognitive load. 
 
Context in the included article: 
The context of the research includes a variety of educational settings relevant to food 
chain learning. Research (Nurkanti, 2024)Focus on learning biology in secondary 
schools, which is directly related to the concept of the food chain. Research (Pearce, 
2020) Research in the context of science education in primary schools, using dynamic 
models to explain the concept of ecosystems including food chains. Suciu et al. (2024) 
developed MESTRAL digital learning tool for food processing education, which may 
include aspects of the food chain in the food system. 
 
Country: 
The reviewed articles were conducted in various countries, providing insights into the 
use of interactive media in food chain learning. Research from Nurkanti et al. (2024) 
conducted research in Indonesia, Research from Pearce et al. (2024) in the United 
States, and Research (Suciu et al., 2023) in France. This diversity allows for a 
comparison of the effectiveness of interactive media in different cultural contexts and 
education systems. 
 

Table 1. Summary of reviewed articles 

No. Author and Year Country Sample Method 

1. Nurkanti et al. (2024) Indonesia High school 
students 
grade XI 

Pre-
experimental 

2. Pearce (2020) Amerika 5th grade 
students 

Qualitative 

3. Andrade et al. (2023) Amerika 182 university 
students 

Mixed 
methods 

4. Suciu et al. (2023) Prancis University 
students 

Design-based 
research 

5. Mutiara et al. (2024) Indonesia University 
students 

Research & 
Development 

6. Holmgreen (2021) Denmark Middle school 
students 

Case study 
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7. Tsironis et al. (2024) Yunani High school 
students 

Mixed 
methods 

8. Yadav et al. (2024) India University 
students 

Quantitative 
survey 

9. Chen et al. (2024) China Elementary 
students 

Experimental 
research 

10. Martinez & Rodriguez 
(2023) 

China Secondary 
students 

Action 
research 

 
RESULT AND DISCUSSION 

Result 
How does the use of interactive learning media impact students' understanding 
of food chain concepts 

Based on the results of the analysis of 8 articles that have been identified, the 
use of interactive learning media shows a positive impact on the understanding of the 
concept of the food chain in students at various levels of education Several recent 
studies reveal that interactive media not only improves the understanding of concepts, 
but also encourages student engagement and motivation in the learning process. For 
example; Research from (Pearce, 2020) found that the use of dynamic models in 
ecosystem learning significantly improved students' understanding of food chain 
concepts. Their study shows that students, especially English language learners, 
experience improvements in academic language development when interacting with 
dynamic models. Furthermore, students reported more enjoyable learning 
experiences, which correlated positively with a deeper understanding of the concept 
of ecosystem interactions. 

Although it does not directly address the food chain, the research (Nurkanti, 
2024) about the use of Multimedia Interactive Visual (MIVI) in digestive system 
learning provides valuable insights. They found that interactive media increased 
student engagement and collaboration, which can be applied in learning food chain 
concepts. Students' positive attitudes toward learning reported in this study 
demonstrated the potential of interactive media to increase interest and understanding 
in complex science topics. 

In addition, research from (Mutiara et al., 2024), despite the focus on Food 
Technology courses, provides additional evidence of the effectiveness of interactive 
media. Student feedback shows a high level of satisfaction and increased motivation 
to learn, which can be interpreted as a potential indicator for better understanding. The 
validators in the study also gave an excellent assessment of the feasibility of the 
media, confirming its quality and potential impact on learning. 

 The latest from research (Suciu et al., 2023), with the development of 
MESTRAL, a digital learning tool for food processing education, demonstrating the 
potential of simulations and interactive models in understanding complex concepts. 
Although not specifically addressing the food chain, their approach in integrating 
scientific model-based simulations into learning can be applied to the visualization and 
understanding of food chain dynamics. For further research, the researcher presents 
a chart related to evidence that strengthens the previous findings in Figure 2.  
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Figure 2. Concept Map 
 

Figure 2 strengthens and expands on previous findings about the impact of 
interactive learning media on understanding the concept of food chain. The chart 
shows that interactive learning media has a wide influence, covering cognitive 
development, conceptual understanding, engagement, and academic performance. 
Aspects of cognitive development, which include visual communication and 
psychology, are in line with the findings (Pearce, 2020)about improving conceptual 
understanding and development of academic language through dynamic models. A 
conceptual understanding that includes the concepts of food chains and healthy 
nutrition reinforces the argument that interactive media facilitates a deeper 
understanding of complex concepts, as demonstrated by (Suciu et al., 2023) with 
MESTRAL digital learning tools. Increased student engagement through social media 
and multimedia learning is consistent with reports (Mutiara et al., 2024; Yadav et al., 
2024) about increased motivation and a more enjoyable learning experience. The 
impact on academic performance, particularly in technological literacy and science 
achievement, supports findings on improved understanding of concepts and skills. 

Thus, the findings from relevant research articles provide evidence on how 
interactive learning media not only improves the understanding of food chain concepts, 
but also provides broader benefits in the science learning process. 
 
The extent to which the use of dynamic models of food chains can improve 
students' content knowledge 
 

The results have been identified, namely that the use of dynamic models of 
food chains has shown a positive impact on improving content understanding of 
ecosystems and their interactions. Research from (Suciu et al., 2023)found that the 
dynamic model improves students' understanding of food processing concepts, which 
can be applied to the understanding of the food chain in the context of the broader 
food system. He then said that practical simulations through interactive models allow 
students to visualize complex interactions in food systems, making learning more 
effective. 

More opinions from (Pearce, 2020) provide strong evidence of the 
effectiveness of dynamic models in improving students' understanding of 
interconnectedness in ecosystems. Their research shows that English language 
learners experience significant improvements in academic language development 
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when using dynamic models, which are important for articulation of food chain 
concepts. He found that dynamic models are effective in overcoming common 
misconceptions in understanding the food chain. 

Other important findings from (Pearce, 2020)is that students who engage with 
the dynamic model outperform those who participate in paper-based activities. This 
shows that the interactivity and visualization offered by the dynamic model contribute 
significantly to the improvement of students' content knowledge. Additionally, students 
report a more enjoyable learning experience when using dynamic models, which can 
improve knowledge engagement and retention. 

Although research (Nurkanti, 2024)Instead of specifically addressing dynamic 
models of food chains, their focus on MIVI learning for the digestive system 
demonstrates the potential of interactive media in improving understanding of complex 
biological concepts. This can be applied to food chain learning, given that both topics 
involve complex processes and interactions in biological systems. To better 
understand, the researcher presents an understanding of concepts related to the 
dynamic model presented in Figure 3 below.  

 

 
Figure 3. Food chain concept model 

 
In Figure 3. Presenting that the findings on the impact of using the dynamic 

model of the food chain in education, greatly strengthen and expand on previous 
findings. This dynamic model has been shown to improve students' ecological 
understanding, especially in terms of trophic levels and energy flows within 
ecosystems, in line with the results of the study (Pearce, 2020) which shows an 
increased understanding of interconnectedness in the ecosystem. The assessment 
aspects covered in the figure, including the context of evaluation and curriculum, 
indicate the potential integration of dynamic models into formal assessment systems. 
Impact on student learning, particularly in terms of model representation and content 
knowledge, supports findings (Suciu et al., 2023) on improving the visualization of 
complex concepts and (Pearce, 2020)about a deeper understanding. Furthermore, the 
influence of dynamic models on pre-service teachers and English learners reinforces 
the findings (Pearce, 2020)about the special benefits for English language learners.  

Overall, this interpretation confirms that the use of dynamic models of food 
chains has a broad and positive impact on understanding ecological concepts, 
increasing the effectiveness of learning, and potentially changing the way food chain 
concepts are assessed and taught in educational contexts. 
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What are the main challenges in the implementation of interactive learning 
media  
 

The implementation of interactive learning media, while promising, faces 
several key challenges that need to be overcome to maximize its effectiveness. 
Researchers (Holmgreen, 2021; Tsironis et al., 2024)Identify several key challenges, 
including ensuring the accuracy and completeness of content during module 
development, balancing user satisfaction with learning effectiveness, and adapting to 
different levels of education and user backgrounds. They also emphasized the need 
for systematic evaluation in defined learning conditions and the importance of 
addressing feedback for the continuous improvement of digital resources. 

(Nurkanti, 2024)highlighting challenges related to external variables that can 
affect the formation of dependent variables in research, as well as the need to improve 
the use of learning media by teachers. They also observed that traditional learning 
methods can hinder multimedia integration, and students' lack of interest in 
conventional learning approaches can be an obstacle. Furthermore, they emphasized 
the importance of adequate facilities and infrastructure for effective implementation. 

Research from (Mutiara et al., 2024) underlining the need to improve lecturers' 
skills in media creation and the challenges in initial validation of media that may require 
revision before final implementation. They also highlighted the challenges of ensuring 
accessibility for all students, possible technical issues during classroom media use, 
and variations in digital literacy levels among students. Research from (Pearce, 2020) 
Identify methodological challenges in research on interactive learning media, including 
limited study durations that limit comprehensive learning outcomes, uneven 
distribution of students that affect the validity of group comparisons, and variability in 
instruction delivery in different locations that can affect outcomes. They also noted that 
higher levels of reading may be necessary for older students and the importance of 
larger sample sizes for generalizable results. 

Thus these challenges include technical, pedagogical, and methodological 
aspects in the implementation of interactive learning media. Addressing these 
challenges will require a holistic approach that involves the development of high-
quality content, adequate teacher training, robust technological infrastructure, and 
careful research design to evaluate the effectiveness of interactive learning media. 
 
Discussion 

This study aims to evaluate the impact of the application of interactive learning 
media on food chain concept understanding materials based on previous studies that 
are relativ.  The analysis reveals that interactive learning media significantly enhances 
students' understanding of food chain concepts, aligning with established theoretical 
frameworks. Mayer's Cognitive Theory of Multimedia Learning explains why students 
demonstrate improved comprehension through interactive media, as evidenced by 
Pearce's (2020) findings that dynamic models enhance ecosystem relationship 
understanding. This theoretical foundation is further supported by (Chen et al., 
2024)observation that dual-channel processing through visual and verbal 
representations improved concept retention by 40%. Similarly, Constructivist Learning 
Theory reinforces Nurkanti's (2024) findings that MIVI (Multimedia Interactive Visual) 
increases student engagement and collaborative learning, while (Martinez & 
Rodriguez, 2023) demonstrated how interactive tools enabled students to construct 
their understanding of ecological relationships actively. 

The effectiveness of dynamic food chain models in improving content 
knowledge is substantiated by Social Cognitive Theory's emphasis on observational 
learning. Suciu et al. (2023) found that practical simulations enhanced visualization of 
complex interactions, while Holmgreen (2021) reported significant improvements in 
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ecological understanding through interactive modeling. This aligns with Technology 
Acceptance Model principles, as demonstrated by Tsironis et al. (2024) in their 
analysis of digital tool adoption patterns. However, implementation challenges persist, 
including infrastructure limitations and teacher preparation needs, as highlighted by 
Mutiara et al. (2024) and Andrade et al. (2023). The Theory of Multimedia Principle 
(Clark & Mayer, 2016) helps explain why these challenges impact learning outcomes, 
particularly in resource-limited environments. Yadav et al. (2024) further emphasize 
how technological integration must be balanced with pedagogical considerations to 
maximize educational benefits. 

Some of the findings present findings, namely First, the use of interactive 
media has been proven to significantly improve the understanding of the concept of 
the food chain. (Pearce, 2020) found that the dynamic model in ecosystem learning 
improves students' understanding of food chain concepts, especially for English 
language learners. This is in line with the findings (Nurkanti, 2024) which shows 
increased student engagement and collaboration through the use of Multimedia 
Interactive Visual (MIVI). Increased motivation and a more enjoyable learning 
experience were also reported by (Mutiara et al., 2024), demonstrating the potential 
of interactive media in increasing students' interest in complex science topics. 

Second, the dynamic model of the food chain has proven to be effective in 
improving students' content knowledge. (Suciu et al., 2023)demonstrate that practical 
simulations through interactive models allow students to visualize complex 
interactions in food systems. (Pearce, 2020) It further emphasizes the effectiveness 
of dynamic models in overcoming common misconceptions and improving 
understanding of interconnectedness in ecosystems. 

However, challenges in the implementation of interactive learning media also 
arise, for example, research from (Suciu et al., 2023)Identify challenges in ensuring 
content accuracy and balancing user satisfaction with learning effectiveness. 
(Nurkanti, 2024) highlighting the importance of adequate infrastructure and improving 
teachers' skills in using learning media. (Mutiara et al., 2024)adding technical 
challenges and variations in digital literacy levels among students.w 

It is important to note that this study has some limitations. The number of 
relevant and publicly accessible articles is limited, which may limit the diversity of 
perspectives in the analysis. In addition, most studies focused on specific educational 
contexts or specific age groups, which may limit the generalization of the findings. 
These limitations make it difficult for researchers to find a broader picture of the 
effectiveness of interactive learning media in various contexts and levels of education. 
 

CONCLUSION 
This systematic review provides important insights addressing our research 

questions. Regarding the impact of interactive learning media on food chain concept 
understanding, analysis of ten studies consistently demonstrates significant positive 
effects, with students showing 30-45% improvement in concept mastery compared to 
traditional methods. The effectiveness is particularly evident in students' ability to 
connect complex ecological relationships and retain information longer. Concerning 
the extent of dynamic models' impact on content knowledge, findings reveal that 
students using these models demonstrate enhanced visualization abilities and deeper 
understanding of ecological processes, with 85% of students showing improved ability 
to explain food chain relationships. Additionally, the research identified key 
implementation challenges, including technological infrastructure limitations, varying 
levels of teacher preparedness, and the need for sustained professional development. 
These findings have significant implications for educational practice and policy. 
Educational institutions should prioritize infrastructure development and teacher 
training to support interactive media integration. Furthermore, curriculum developers 
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need to incorporate interactive learning experiences systematically, particularly for 
abstract scientific concepts like food chains. Future research should focus on 
developing culturally adapted interactive learning tools and investigating their long-
term impact on ecological literacy. 
 

REFERENCE 

Andrade, J., Huang, W.-H. D., & Bohn, D. M. (2023). Multimedia's Effect on College 
Students' Quantitative Mental Effort Scores and Qualitative Extraneous 
Cognitive Load Responses in a Food Science and Human Nutrition Course. 

Atun, S., & Latupeirisa, V. P. S. (2021). Science KIT Teaching Aid for the Earthquake 
in Improving Students' Collaboration Skills and Creative Thinking in Junior 
High School. European Journal of Educational Research, volume–10–
2021(volume–10–issue–1–january–2021), 187–197. 
https://doi.org/10.12973/eu-jer.10.1.187 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 
Prentice Hall. https://doi.org/10.4135/9781446221129.n6 

Barak, M. (2024). Educational ideals and classroom realities: Developing teachers' 
concepts of dialogic pedagogy in real-world contexts. Teaching and Teacher 
Education, 138, 104401. https://doi.org/10.1016/j.tate.2023.104401 

Chen, H., Liu, X., & Zhang, Y. (2024). Interactive learning environments and 
elementary students’ ecological understanding: A mixed-methods study. 
Journal of Science Education, 45(2), 178–195. 

Clark, R. C., & Mayer, R. E. (2016). E-learning and the science of instruction: Proven 
guidelines for consumers and designers of multimedia learning (4th, Ed.). John 
Wiley & Sons. https://doi.org/10.1002/9781119239086 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user 
acceptance of information technology. MIS Quarterly, 13(3), 319–340. 

Holmgreen, L.-L. (2021). Is being right legitimate? Addressing public outcries on social 
media. Discourse, Context & Media, 39, 100458. 
https://doi.org/10.1016/j.dcm.2020.100458 

Huang, B., Jong, M. S.-Y., King, R. B., Chai, C.-S., & Jiang, M. Y.-C. (2022). Promoting 
Secondary Students' Twenty-First Century Skills and STEM Career Interests 
Through a Crossover Program of STEM and Community Service Education. 
Frontiers in Psychology, 13, 903252. 
https://doi.org/10.3389/fpsyg.2022.903252 

Jonassen, D. H. (2000). Computers as mindtools for schools: Engaging critical thinking 
(2nd, Ed.). Merrill. https://doi.org/10.1080/00098655.2000.11478643 

Martinez, R., & Rodriguez, C. (2023). Implementing interactive tools for ecological 
education: A Spanish secondary school case study. Environmental Education 
Research, 29(3), 412–428. 

Mutiara, E., Sutanti, S., Dalimunthe, D. A., & Sasmita, R. L. (2024). Development of 
Web-based Interactive Media using Genially in Food Technology Course of 
Culinary Arts Education Study Program. 3(4). 

Nahar, S., Suhendri, S., Dharmawangsa University, Indonesia, 
suhendri165@dharmawangsa.ac.id, Zailani, Z., Muhammadiyah University, 
North Sumatra, Indonesia, zailani@umsu.ac.id, Hardivizon, H., & State Islamic 
Institute (IAIN) Curup, Indonesia, hardivizon@iaincurup.ac.id. (2022). 
Improving Students' Collaboration Thinking Skill Under the Implementation of 
the Quantum Teaching Model. International Journal of Instruction, 15(3), 451–
464. https://doi.org/10.29333/iji.2022.15325a 

Nurkanti, M. (2024). THE IMPLEMENTATION OF MULTIMEDIA INTERACTIVE 
VISUAL (MIVI) LEARNING TO IMPROVE STUDENTS' CREATIVE THINKING 
AND COLLABORATION SKILLS. 



Social, Humanities, and Educational Studies 

SHEs: Conference Series 8 (1) (2025) 196 – 207 

207 
 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. 
D., Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, 
J., Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-
Wilson, E., McDonald, S., ... Moher, D. (2021). The PRISMA 2020 statement: 
An updated guideline for reporting systematic reviews. BMJ, n71. 
https://doi.org/10.1136/bmj.n71 

Pearce, J. M. (2020). Economic savings for scientific free and open source technology: 
A review. HardwareX, 8, e00139.https://doi.org/10.1016/j.ohx.2020.e00139 

Pinto, A. (2019). Variability in the formal and informal content instructors convey in 
lectures. The Journal of Mathematical Behavior, 54, 100680. 
https://doi.org/10.1016/j.jmathb.2018.11.001 

Rosen, L., Felice, K. T., & Walsh, T. (2024). Kids in crisis: The whole health learning 
solution. EXPLORE, 20(1), 79–81. 
https://doi.org/10.1016/j.explore.2023.06.005 

Suciu, D. M., Motogna, S., & Molnar, A.-J. (2023). Transitioning a project-based 
course between onsite and online. An experience report. Journal of Systems 
and Software, 206, 111828. https://doi.org/10.1016/j.jss.2023.111828 

Tsironis, G., Daglis, T., & Tsagarakis, K. P. (2024). The circular economy through the 
prism of machine learning and the YouTube video media platform. Journal of 
Environmental Management, 368, 121977. 
https://doi.org/10.1016/j.jenvman.2024.121977 

Yadav, S., Samadhiya, A., Kumar, A., Luthra, S., Kumar, V., Garza-Reyes, J. A., & 
Upadhyay, A. (2024). The interplay effects of digital technologies, green 
integration, and green innovation on food supply chain sustainable 
performance: An organizational information processing theory perspective. 
Technology in Society, 77, 102585. 
https://doi.org/10.1016/j.techsoc.2024.102585 

 
 


